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SEASONING  OF  TELEPHONE  AND  TELEGRAPH  POLES. 


INTRODUCTION. 

The  scarcity  of  timber  suitable  for  telephone  and  telegraph  poles 
has  of  late  assumed  serious  proportions.  To  users  of  poles,  therefore, 
the  question  of  how  best  to  meet  this  situation  is  of  first  importance. 
Latest  reports  of  the  Census  Office  show  that  there  were  in  operation 
in  1902  approximately  700,000  miles  of  pole  line.  Subsequent  addi- 
tions, however,  together  with  certain  railroad  pole  lines  not  reported, 
would  enlarge  this  figure.  It  is  safe  to  assume  that  there  are  in 
operation  at  present  fully  800,000  miles  of  line.  The  average  line 
contains  about  40  poles  per  mile,  so  that  there  are  approximately 
32,000,000  poles  in  use.  Assuming  that  the  average  life  of  a  pole  is 
twelve  years,  it  follows  that  for  the  maintenance  of  the  lines  now  in 
operation  there  are  needed  each  year  more  than  2,650,000  poles.  Such 
an  enormous  demand  must  soon  deplete  the  available  supply.  This 
is  fully  recogTiized  by  the  different  companies. 

The  experiments  which  are  here  described  were  conducted  in 
cooperation  with  the  American  Telephone  and  Telegraph  Company, 
and  are  among  a  number  carried  on  by  the  Forest  Service  to  de- 
termine the  best  means  of  prolonging  the  length  of  service  of  poles 
and  other  timbers,  to  the  end  that  the  number  required  each  year  for 
repair  and  maintenance  may  be  reduced  and  the  overcutting  of  the 
forest  checked. 

In  Bulletin  41  of  the  Forest  Service®  the  seasoning  of  timber. is 
discussed  in  detail,  and  it  is  shown  that  seasoned  timber  in  contact 
with  the  ground  will  outlast  unseasoned,  and  that  dry  wood  is  more 
receptive  of  preservative  fluids  than  green  wood.  The  results  of 
the  experiments  indicate  very  clearly  that  definite  laws  regulate  the 
seasoning  of  timbers.  These  experiments,  however,  were  concetned 
especially  with  the  seasoning  of  ties.  Regarding  the  time  required 
to  season  poles  to  an  air-dry  condition  ^  there  has  been  a  wide  differ- 

a  "  The  Seasoning  of  Timber,"  by  Hermann  von  Schrenk. 

^Air-dry  timber  has  dried  in  the  open  air  until  it  has  ceased  to  lose  moisture. 
NIsbet,  in  The  Forester  (Vol.  II,  p.  429),  says:  "When  green  wood  is  barked 
or  converted  and  exposed  to  the  air  the  water  it  contains  becomes  gradually 
evaporated  until  a  certain  condition  is  reached  in  which  there  appears  to  be  a 
sort  of  equilibrium  between  the  hygroscopicity  of  the  wood  and  the  quantity 
of  atmospheric  moisture;  and  when  it  attains  this  condition  the  wood  is  said 
to  be  seasoned  or  '  air-dry.'  " 

[Cir.  103]  (5) 


6 

ence  of  opinion.  To  answer  this  and  other  related  questions  the 
Forest  Service  undertook  the  present  experiments  in  the  seasoning 
of  poles  of  two  important  kinds  of  wood. 

The  tables  contained  in  this  circular  have  been  compiled  from 
data  collected  since  1902.  Though  the  experiments  have  not  been 
carried  far  enough  to  admit  the  formulation  of  dej&nite  laws,  the 
results  are  sufficiently  clear  to  form  the  basis  of  some  important 
conclusions. 

QUESTIONS  INVOI.VED  IN  THE  EXPEHIMENT. 

The  questions  involved  in  experiments  to  prolong  the  length  of 
service  of  timbers  fall  naturally  into  two  groups:  (a)  those  which 
pertain  to  the  rate  of  seasoning  and  (h)  those  which  pertain  to  the 
preservative  treatment  and  durability.  The  present  circular  deals 
only  with  those  forming  the  first  group.     Those  taken  up  are : 

(1)  At  what  rate  does  seasoning  progress  in  telephone  poles? 

(2)  Does  the  time  of  year  when  timber  is  cut  affect  its  seasoning? 

(3)  Does  the  time  of  year  when  timber  is  cut  affect  its  specific 
gravity  ? 

(4)  How  much  shrinkage  occurs  in  air-seasoning? 

(5)  "^^^lat  are  the  causes  of  the  checking  of  poles  during  air- 
seasoning  ? 

(6)  What  is  the  best  season  for  cutting  poles? 

SEASONING  STATIONS. 

Experiment  stations  were  established  at  Dover,  N.  J.,  Thorndale, 
Pa.,  Pisgah,  N.  C,  and  Wilmington,  N.  C.  As  a  part  of  the  terms 
of  cooperation,  the  American  Telephone  and  Telegraph  Company 
supplied  during  the  experiments  a  fixed  number  of  poles  each  month. 

Dover,  N.  J. — The  Dover  station  comprised  two  substations  in  New 
Jersey — one  at  Mount  Arlington,  the  other  on  the  hills  above  Lake 
Hopatcong,  near  Minnesink,  both  about  43  miles  from  New  York. 
The  elevation  of  Mount  Arlington  is  about  775  feet  and  that  of  the 
station  above  the  lake  about  1,000  feet.  The  substations  were  about 
3  miles  apart  and  the  timber  was  identical;  the  results,  therefore, 
may  safely  be  merged.  Here  the  first  pole-seasoning  work  was  begun 
in  July,  1902.  Fifty  30-foot  chestnut  poles  were  cut  each  month  for 
eight  months  during  one  year,  making  a  total  of  400  poles  at  this 
station. 

Thorndale,  Pa. — The  Pennsylvania  station  also  comprised  two  sub- 
stations— one  at  Thorndale,  about  35  miles,  and  the  other  at  Paoli, 
about  20  miles,  from  Philadelphia,  on  the  Pennsylvania  Railroad. 
These  stations  had  practically  the  same  elevation  and  situation,  and 
though  the  timber  at  Thorndale  was  slightly  older  than  that  at  Paoli, 
the  difference  was  not  sufficient  to  affect-  materially  the  result.     The 
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olevation  ranges  from  300  to  325  feet.  Six  hundred  poles  were 
obtained  at  this  station. 

Pisgah^  N.  C. — To  compare  the  rate  of  seasoning  of  northern  and 
southern  grown  chestnut,  a  station  was  established  in  North  Carolina 
in  ^lay,  1903.  It  was  on  the  north  slope  of  Mount  Pisgah,  at  an  ele- 
vation of  about  4,500  feet,  and  about  12  rniles  from  Hominy,  on  the 
Murphy  Branch  of  the  Southern  Railway.  The  timber  was  3^oung 
and  of  rapid  growth.  Timber  while  seasoning  at  this  station  was 
subjected  to  very  drying  winds.  During  the  warmer  weather  it  was 
frequently  wet  by  rains,  and  in  winter  it  was  exposed  to  cold,  but  to 
little  snow.  The  combination  of  these  conditions  accounts  for  the 
comparatively  rapid  rate  of  seasoning  shown  by  poles  at  this  station. 
Cutting  was  begun  in  June,  1903,  and  continued  until  the  following 
May. 

Wilmington^  N.  C. — This  station  was  established  in  August,  1903. 
It  was  at  the  Smith  Creek  yard  of  the  American  Telephone  and 
Telegraph  Company,  at  an  elevation  of  about  30  feet.  During  the 
summer  the  w^eather  is  very  hot  and  dry,  and  timber  seasons  with 
great  rapidity.  In  winter  there  are  frequent  cold  rains,  and  season- 
ing is  greatly  retarded.  Taking  the  whole  year  through,  poles  at 
this  station  seasoned  remarkably  fast.  Fifty  cedar  poles,  half  of 
w^hich  were  30  feet  and  half  25  feet  in  length,  were  cut  each  month 
for  one  year  and  rafted  about  90  miles  down  the  Cape  Fear  River  to 
Wilmington.  About  ten  days  were  required  to  make  this  trip.  Dur- 
ing this  time  40  of  the  poles  were  in  the  water,  while  the  remaining 
10  were  skidded  above  the  others  out  of  reach  of  the  water.  Six 
hundred  poles  w^ere  delivered  at  this  station.  Since  these  had  been 
cut  in  swamps  it  was  impossible  to  obtain  their  first  weight  at  the 
time  of  cutting. 

The  following  summary  shows  for  the  four  stations  the  date  of 
establishment  and  the  number  of  poles  at  each : 


station. 

Date 
started. 

Wood. 

Total 
poles. 

July,    1902 
May,    1903 
June,  1903 
Aug.,   1903 

Chestnut 

400 

Thorndale   Pa 

do 

600 

Pisgah,  N.  C 

do 

600 

Wilmington   N.  C 

Cedar       

600 

Total 

2,200 

PLAN   OF   WORK. 

All  poles  were  peeled  immediately  after  being  cut  and  were  then 
hauled  or  rafted  to  the  seasoning  yard,  where  they  were  skidded  in 
single  tiers  about  2  feet  above  ground. 

As  soon  as  possible  after  being  placed  on  skids  each  pole  was 
numbered,  its  weight  taken,  and  its  circumference  at  6  feet  and  at 
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30  feet  from  the  butt  (or  25  feet  in  the  case  of  the  shorter  poles) 
recorded.  Weights  and  measurements  were  taken  about  once  a 
month  until  the  poles  had  practically  ceased  to  lose  weight.  To  de- 
termine the  volume,  weight  per  cubic  foot,  and  specific  gravity  of 
the  poles,  a  series  of  circumference  measurements  were  made  at  the 
butt,  at  successive  5-foot  points,  and  at  the  top.*^ 

Although  poles  were  cut  in  all  twelve  months  of  the  year,  it  has 
been  thought  best  in  grouping  the  results  to  classify  them  as  spring, 
summer,  autumn,  and  winter  cut,  beginning  at  March  1.  The  tables 
show  the  average  weight  per  cubic  foot  at  the  time  of  cutting 
and  at  subsequent  seasoning  intervals.  The  weight  per  cubic  foot 
was  found  by  dividing  the  weight  of  the  average  pole  by  its  volume, 
which  in  turn  was  calculated  from  the  average  of  the  circumference 
measurements  and  from  the  length.  The  weight  of  the  average 
pole  at  each  seasoning  stage  may  be  found  from  the  tables  by  multi- 
plying the  weight  per  cubic  foot  at  the  desired  time  by  the  volume  of 
the  pole.  The  dry  weights  of  cedar  and  chestnut  wood  used  in  the 
computations  are  those  given  by  Sharpless,  in  Vol.  IX,  Tenth 
Census. 

RESULTS. 
CEDAR    POLES. 

Tables  1  and  2  show  the  results  of  seasoning  cedar  poles  from  ten 
to  seventeen  months  at  Wilmington,  N.  C.  Table  1  gives  the  weight 
per  cubic  foot  and  the  percentage  of  moisture  at  various  stages  of 
seasoning  of  the  average  pole  in  each  season's  cut,  assuming  the  dry 
weights  of  the  wood  to  be  20.7  pounds  per  cubic  foot.  Since  these 
poles  had  been  in  water  for  varying  lengths  of  time  before  a  weigh- 
ing could  be  obtained,  the  weights  may  not  correspond  with  those 
which  would  have  been  obtained  starting  with  green  wood. 

From  Table  1  it  is  evident  that  poles  cut  in  autumn  and  winter 
weighed  more  per  cubic  foot  when  they  came  out  of.  the  water  than 
those  cut  in  spring  and  summer,  and  thus  had  to  lose  more  water 
before  reaching  dryness.  The  table  also  shows  that  spring-cut  wood 
continued  lightest  as  long  as  weighing  was  continued.  At  the  end 
of  six  months,  however,  the  difference  between  the  spring  and  winter 
cut  is  insignificant.  In  a  carload  of  poles  it  would  amount  to  only 
about  250  pounds. 

oA  quick  way  to  find  the  approximate  volume  of  a  pole  is  to  multiply  the 
area  of  the  circle  at  the  center  of  gravity  by  the  length  of  the  pole.  This  dis- 
regards any  difference  there  may  be  in  the  specific  gravity  of  the  wood  at  the 
butt  and  at  the  top  of  the  pole  and  assumes  that  there  is  an  equal  volume  on 
either  side  of  the  center  of  gravity,  which  is  practically  true  in  the  case  of 
cedar  and  chestnut  poles.  The  method  is  much  more  accurate  than  that  which 
takes  the  product  of  the  length  multiplied  by  one-half  of  the  sum  of  the  areas  of 
butt  and  top  circles. 
[Cir.  103] 


Table  1. — Weight  and  percentage  of  moisture  of  white  cedar  potbs  at  Wilming- 
ton, A\  C,  based  on  600  poles. 


Spring  cut. 

Summer  cut. 

Autumn  cut. 

Winter  cut. 

Duration  of 
seasoning. 

Weight 

per  cubic 

foot. 

Moisture 
content,  a 

Weight 

per  cubic 

foot. 

Moisture 
content,  a 

Weight 

per  cubic 

foot. 

Moisture 
content,  a 

Weight 

per  cubic 

foot. 

Moi^ure 
content,  o 

ATonihs. 
0 

P0U7ldS. 

34.8 
27.7 
26.3 
25.  9 
25.  7 
25.6 
25.6 
25.4 
25.4 
25.  3 
25.0 

Per  cent  of 
dry  iveight. 
68 
34 
27 
25 
24 
24 
23 
23 
23 
22 
21 

Pounds. 
36.6 
28.5 
26.8 
26.5 
26.5 
26.7 
26.8 
27.0 
26.9 
26.7 
26.7 
26.6 
26.5 
26.4 
26.2 
26.2 
26.1 
26.0 

Per  cent  of 
dry  weight. 
77 
38 
29 
28 
28 
29 
29 
30 
30 
29 
29 
29 
28 
28 
27 
27 
26 
26 

Pounds. 
38.7 
29.5 
27.9 
27.7 
27.5 
27.2 
26.7 
26.5 
26.2 
26.0 
25.9 
25.7 
25.7 
25.7 
25.7 
25.7 
25.8 

Per  cent  of 
dry  weight. 
87 
43 
35 
34 
33 
31 
29 
'     28 
27 
26 
25 
24 
24 
24 
24 
24 
25 

Pounds. 
38.9 
29.9 
28.3 
26.7 
26.5 
26.0 
25.7 
25.6 
25.6 
25.6 
25.5 
25.5 
25.6 
25.5 

Per  cent  of 

dry  weight. 

88 

1 

2         

37 

3 

29 

4 

28 

5 

26 

6 

24 

7 

24 

8 

24 

9 

24 

10 

23 

11 

23 

12 

23 

13 ! 

23 

14 

15 

16 

17 

"Dry  weight,  according  to  Sharpless  (Vol.  IX,  Tenth  Census),  is  20.7  pounds  per 
cubic  foot. 

The  average  volume  of  30-foot  poles  was  20.76  cubic  feet,  and  of  25-foot  poles,  14.53 
feet. 

Table  2  gives  for  the  average,  pole  cut  in  each  of  the  four  seasons 
the  loss  in  percentage  of  the  original  weight  at  different  periods  of 
seasoning. 

Table  2. — Loss  of  first  weight  of  white  cedar  poles  at  Wilmington,  N.  G. 


Loss  of  first  weight. 

Duration  of  seasoning. 

Spring 
cut. 

Summer 
cut. 

Autumn 
cut. 

Winter 
cut. 

Months. 
1 

Per  cent. 
20 
24 
26 
26 
26 
26 
27 
27 
27 
28 

Per  cent. 
22 
27 
28 
28 
27 
27 
26 
27 
27 
27 
27 
28 
28 
28 
28 
29 
29 

Per  cent. 
24 
28 
28 
29 
30 
31 
32 
32 
33 
33 
34 
34 
34 
34 
34 
33 

Per  cent. 
23 

2 

27 

3 

31 

4 

32 

5 

33 

6 

34 

7 

34 

8 *    ..              . 

34 

9 

34 

10 .     . 

34 

11 

34 

12 

34 

13 

34 

14 

15 



16 

17 



Table  2  is  based  on  the  original  weight,  and,  unlike  Table  1,  does 
not  consider  the  dry  weight  of  the  wood.  There  is,  therefore,  a 
variation  between  the  two  tables  in  the  relationship  between  the  sea- 
sons of  cutting  and  seasoning.  While  the  winter-cut  poles  contain  a 
greater  amount  of  water  at  first,  they  season  most  rapidly  and  regu- 
larly after  the  first  month  and  show  increased  loss  of  moisture  each 
month  until  practically  air  dry.     In  the  autumn  and  spring  cuts  the 
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drying  is  continuous,  but  less  regular,  while  in  the  summer  cut,  after 
three  months,  an  increase  in  water  content  begins,  and  continues  till 
about  the  ninth  month. 

Tables  1  and  2  show,  then,  that  poles  cut  in  spring  contained  less 
moisture  than  those  cut  at  other  seasons  and  continued  lighter 
throughout.  Winter-cut  poles,  although  heavier  when  green,  dried 
out  faster  than  those  cut  in  other  seasons,  but  never  caught  up  with 
the  spring-cut  poles.  Summer-cut  poles  dried  out  rapidly  for  the 
first  few  months,  but  drying  ceased  with  the  approach  of  winter  and 
the  weight  was  not  further  reduced  until  the  following  spring. 

The  following  statement  shows,  for  conditions  corresponding  to 
those  of  the  experiment,  the  length  of  time  poles  cut  in  the  different 
seasons  should  be  held  before  shipment  to  secure  the  lowest  freight 
charges  and  at  the  same  time  minimize  insurance  and  storage  charges : 


Months. 

Winter  cut 4toG 

Autumn  cut 1 7  to  9 


Months. 

Spring  cut 3  to  5 

Summer  cut 2  to  4 


Air-dry  Aveight  of  cedar  is  from  65  to  TO  per  cent  of  green  Aveight, 
and  an  air-dry  cedar  pole  contains  about  20  per  cent  of  moisture. 


CHESTNUT    POLES. 


The  poles  at  Thorndale  were  cut  from  younger  trees  than  were 
those  at  Dover,  and  in  consequence  their  weight  per  cubic  foot  of  wood 
is  considerably  greater.  In  this  case  the  Aveight  of  the  green  wood 
Avas  greatest  in  summer.  Spring,  Avinter,  and  autumn  folloAved  in  the 
order  named.  The  seasons'  cuts,  arranged  in  the  order  of  their 
respectiA^e  moisture  contents,  show  that  for  seasoning  periods  of  three 
months  or  less  spring  aa  as  the  best  time  to  cut,  summer,  autumn,  and 
winter  following  in  the  order  named.  For  periods  of  twelve  months 
or  OA-er,  hoAvcA^er,  the  order  is  AA^inter,  autumn,  spring,  and  summer. 

Winter-cut  poles  at  DoA^er  Aveighed  more  per  cubic  foot  when  green 
than  other  seasons'  cuts.  Summer  w^s  next  heaviest,  and  spring  and 
autumn  Avere  lightest.  Arranged  in  the  order  of  lowest  moisture 
coiltent,  the  seasons*  cuts  were  as  follow^s : 


ring     1 
tumn  J ' 


|spr._„     , 
When  gi'^^ii  •UutviinQii  f  summer,  winter. 


At  3  months :  spring,  summer,  autumn,  winter. 

f  autumn. 
At  6  months  :  spring,  winter |  gyj^j^gj.^ 

[winter] 
At  7  months  :  <  g^j.ijj„  [  autumn,  summer. 

At  Pisgah,  winter-cut  wood  was  considerably  heavier  than  that  cut 
at  any  other  season,  and,  save  in  a  single  case,  at  no  time  did  it  reach 
the   dryness   of  the   other   cuts.     Considering   only   the   amount   of 
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moisture,  summer  here  appears  to  be  the  best  cutting  season.     Spring, 
autumn,  and  winter  follow  in  the  order  named. 

Tables  3,  4,  and  5  are  derived  from  data  obtained  on  chestnut  poles 
at  the  three  stations  mentioned.  They  give  for  the  average  pole  in 
each  season's  cut,  at  various  stages  of  seasoning,  the  volume  and 
weight  in  pounds  per  cubic  foot  and  moisture  content  in  per  cent  of 
the  dry  weight.  The  dry  weight  of  chestnut  wood  is  assumed  to  be 
28.07  pounds  per  cubic  foot,  which  is  the  figure  given  by  Sharpless  in 
Volume  IX,  Tenth  Census. 

Table  8. — WeigJit  and  percentage  of  moisture  of  chestnut  poles  at  Dover,  N.  J.. 

hased  on  J/OO  poles. 


1.  Volume,   22  cubic 

feet.] 

Spring  cut. 

Summer  cut. 

Autumn  cut. 

Winter  cut. 

Duration  of 
seasoning. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Months. 
0 

Pounds. 
50.8 
49.0 
47.5 
46.5 
46.0 
45.5 
45.1 
44.6 

Per  cent  of 
dry  weight. 
81 
75 
69 
66 
64 
62 
61 
59 

Pounds. 
51.6 
48.8 
47.4 
46.8 
46.6 
46.4 
46.2 
46.1 
45.7 
45.0 
44.0 
43.4 
43.0 
42.7 
42.4 

Per  cent  of 
dry  weipht. 
83 
74 
69 
67 
66 
66 
65 
64 
63 
60 
57 
55 
53 
52 
61 

Pounds. 
50.8 
48.4 
47.2 
47.0 
46.8 
46.6 
46.2 
45.5 
44.7 
43.9 
43.2 
42.8 
42.5 
42.2 

Per  cent  of 
dry  weight. 
81 
72 
68 
67 
67 
66 
65 
62 
59 
56 
54 
62 
51 
50 

Pounds. 
51.8 
50.8 
49.8 
48.7 
47.6 
46.3 
45.3 
44.5 
44.1 
43.8 
43.2 

Per  cent  of 

dry  weight. 

85 

1 

81 

2 

77 

3 

73 

4 

69 

5 

65 

6 

61 

7 

59 

8 

57 

9 

56 

10 

64 

11 

12 

13 

14 

Table  4. — Weight  and  percentage  of  moisture  of  chestnut  poles  at  Thorndale, 

Pa.,  based  on  600  poles. 


Duration  of  season- 
ing. 

Spring   cut    (vol- 
ume, 20  cubic  feet). 

Summer  cut  (vol- 
ume, 21  cubic  feet). 

Autumn  cut  (vol- 
ume, 20  cubic  feet). 

Winter  cut   (vol- 
ume, 20  cubic  feet). 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Months. 
0 

Pounds. 
53.0 
50.1 
47.9 
46.4 
45.4 
44.8 
44.4 
43.9 
43.6 
43.6 
43.6 
42.4 
43.0 
42.5 
42.3 
42.1 
41.8 
41.8 
41.5 
41.3 
41.0 
40.7 

Per  cent. 
89 
78 
71 
66 
62 
60 
68 
66 
55 
55 
55 
51 
53 
61 
51 
60 
49 
49 
48 
47 
46 
45 

Pounds. 
54.0 
50.1 
48.2 
47.4 
47.1 
46.8 
46.7 
46.4 
46.1 
45.7 
45.2 
44.7 
44.2 
43.7 
43.3 
42.9 
42.5 
42.4 
42.3 
42.1 
41.7 
41.3 

Per  cent. 
92 
78 
72 
69 
68 
67 
66 
66 
64 
63 
61 
59 
57 
56 
64 
53 
61 
61 
61 
50 
49 
47 

Pounds. 
62.7 
50.5 
49.3 
48.8 
48.6 
47.9 
46.9 
45.7 
44.8 
44.1 
43.8 
43.2 
42.5 
4L8 
41.6 
41.7 
41.9 
4L8 
4L8 
42.2 

Per  cent. 
88 
80 
76 
74 
73 
71 
67 
63 
60 
67 
66 
54 
51 
49 
48 
49 
49 
49 
49 
50 

Pounds. 
'  52.9 
51.7 
50.4 
49.1 
47.6 
46.3 
45.1 
44.3 
43.6 
42.9 
42.4 
42.0 
41.8 
41.6 
41.5 
41.5 
41.5 
41.5 

Per  cent. 
88 

1 

84 

2 

80 

3 

75 

4  .. 

70 

5 

65 

6 

61 

7 

58 

8 

55 

9 

53 

10 

51 

11 

50 

12 

49 

18. 

48 

14 

48 

15 

48 

17 

48 

17i 

48 

19 

20 

21 

23J 
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Table  5. — Seasoning  of  chestnut  poles  at  Pisgah,  N.  C,  hased  on  600  poles. 


Spring  cut. 

Summer  cut. 

Autumn  cut. 

Winter  cut. 

Duration  of  sea- 
soning. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Weight 

per  cubic 

foot. 

Moisture 
content. 

Months. 
0    

Pounds. 
55.2 
52.3 
50.2 
49.1 
48.4 
48.1 
47.7 
46.8 

Per  cent. 
97 
86 
79 
76 
72 
71 
70 
67 

Pounds. 
53.5 
50.6 
48.3 
47.0 
46.3 
46.0 
45.8 
45.7 
45.7 
45.3 
44.8 
43.8 
43.5 
43.3 
43.3 
43.2 

Per  cent. 
91 
80 
72 
67 
65 
64 
63 
63 
63 
61 
60 
56 
55 
54 
54 
54 

Pounds. 
54.7 
51.7 
50.3 
49.9 
49.6 
49.0 
48.8 
48.3 
47.3 
46.4 
45.8 
45.5 
44.8 

Per  cent. 
95 
84 
79 
78 
77 
75 
74 
72 
69 
65 
63 
62 
60 

Pounds. 
56.5 
54.3 

52.7 
51.5 
50.7 
49.8 
49.2 
48.3 
47.7 
47.5 
47.2 

Per  cent. 
101 

1 

93 

2 

88 

3 

83 

4 

81 

5 

77 

6 

75 

7 

72 

8 

70 

9 



69 

10 

68 

11    . 

12 

13 

14 

15 

The  average  volume  of  30-foot  poles  was  21.12  cubic  feet,  and  of  25-foot  poles  14.70 
cubic  feet. 

Table  6  is  based  upon  original  weight  and  does  not  consider  the 
air-dry  condition  of  the  timber.  Like  Table  2,  it  is  mainly  valuable 
to  the  shipper  in  showing  what  reduction  in  weight  may  be  looked 
for  by  holding  poles  cut  in  any  season. 

It  will  be  understood  that  this  table  does  not  serve  as  a  basis  for 
comparison  of  poles  cut  at  different  seasons,  since  in  this  case  the 
practical  consideration  is  not  the  percentage  of  the  original  weight 
lost,  but  the  actual  weight  reached,  which  was  shown  in  Tables  3,  4, 
and  5. 

Table  6. — Loss  of  first  weight  of  chestnut  poles  cut  at  three  seasoning  stations. 


Dover 

,  N.  J. 

Thomdale,  Pa. 

Pisgah 

,N.  C. 

Duration  of 
seasoning. 

Spring 
cut. 

Sum- 
mer 
cut. 

Au- 
tumn 
cut. 

Win- 
ter, 
cut. 

Spring 
cut. 

Sum- 
mer 
cut. 

Au- 
tumn 
cut. 

Win- 
ter 
cut. 

Spring 
cut. 

Sum- 
mer 
cut. 

Au- 
tumn 
cut. 

Win- 
ter 
cut. 

Months. 
1 

Per 
cent. 
4 
6 
8 
9 

10 
11 
12 
12 

Per 

cent. 

5 

8 

9 

10 

10 

10 

10 

10 

11 

13 
15 
16 
17 
17 
18 

Per 

cent. 

5 

7 

7 

8 

8 

9 

10 

10 

12 

14 

15 

16 

16 

17 

Per 

cent. 

2 

4 

6 

8 

11 

13 

14 

14 

15 

15 

17 

Per 
cent. 
6 
10 
12 
14 
15 
16 
17 
17 
18 
18 
18 
20 
19 
20 
20 
21 
21 
21 
21 
22 
22 
23 
23 

Per 
cent. 
7 
11 
12 
13 
13 
14 
14 
14 
15 
15 
16 
17 
18 
19 
20 
20 
21 
21 
21 
22 
22 
23 
24 

Per 

cent. 

4 

6 

7 

8 

9 

11 

13 

13 

15 

16 

17 

18 

19 

21 

21 

21 

21 

21 

21 

21 

20 

Per 

cent. 

2 

5 

7 

10 
12 
15 
16 
16 
18 
18 
19 
20 
21 
21 
21 
22 
22 
22 
22 

Per 
cent. 
5 
9 
11 
12 
13 
14 
15 



Per 
cent. 
5 
10 
12 
13 
14 
14 
14 
15 
15 
15 
16 
18 
19 
19 
19 
19 

Per 
cent. 
6 
8 
9 
9 

10 
11 
12 
12 
14 
15 
16 
17 
18 

Per 
cent. 
4 

2 

7 

S 

9 

4 

10 

6     

12 

6 

13 

6^ 

14 

7      ..:...:: 

15 

8 

16 

9 

16 

10 

16 

11 

12 

13 

14 

li^ 

15 

17 

17' 

19 



20 

21 

23' 
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SPECIFIC   GRAVITY   OF   WOOD. 

While  there  is  but  little,  if  any,  diifereiice  in  the  specific  gravity 
of  pure  wood  substance  or  cellulose,  regardless  of  the  kind  of  tree,  the 
specific  gravity  of  wood  as  found  in  the  tree  varies  considerably. 
Density,  or  the  closeness  with  which  the  fibers  are  compacted  in 
growth,  affects  specific  gravity.  The  amount  of  water  contained 
affects  it  greatly,  and  similarly  its  content  of  minerals,  resin,  or  oils. 
These  all  affect  specific  gravity  directly.  Other  things  operating 
through  these  exert  an  indirect  influence.  Age  Influences  the  mois- 
ture content.  Season  varies  the  moisture  content  and  perhaps  also 
the  content  of  albuminous  matter.  Soil  and  climate  influence  both 
the  density  of  wood  and  the  substances  it  contains. 

For  the  reasons  just  set  forth,  there  may  be  considerable  variation 
in  the  specific  gravity  of  timber  cut  in  any  particular  locality.  For 
instance,  young,  thriftily  grown  timber  cut  in  summer  might  easily 
have  a  greater  specific  gravity  than  old  timber  cut  in  winter;  but  in 
timber  of  a^^proximately  the  same  age  and  growth,  that  cut  in  winter 
would  usually  be  heaviest,  that  in  spring  and  summer  of  about  the 
same  weight,  with  the  difference,  if  any,  in  favor  of  the  summer  cut, 
and  that  cut  in  autumn  lightest. 

The  following  figures  were  obtained  from  the  green  chestnut  poles 
cut  at  the  three  stations  at  different  seasons : 


Season  of  cutting. 

Specific 
gravity. 

Winter 

0. 8627 

1        .8509 

.8467 

Spring 

Autumn 

Trees  normally  contain  the  greatest  amount  of  water  during  that 
period  when  the  roots  are  active  and  the  leaves  not  yet  out.  In 
climates  like  those  in  which  these  experiments  were  made  root  activ- 
ity commonly  begins  in  January,  February,  or  March,  the  exact  time 
varying  with  the  kind  of  timber  and  the  local  atmospheric  conditions. 
The  results  also  indicate  that  green  wood  becomes  lighter  in  late 
spring  or  early  summer,  when  transpiration  through  the  foliage  is 
most  rapid.  The  weight  at  any  season,  however,  is  doubtless  much 
influenced  by  the  amount  of  moisture  in  the  soil. 

The  results  are  in  accordance  with  those  obtained  by  Robert  Hartig 
in  his  investigations  of  the  specific  gravity  of  wood  cut  at  different 
times  of  the  year.  From  a  careful  study  of  30  different  species  of 
trees  practically  all  of  the  same  age  (16  years) ,  which  he  grouped  into 
three  classes,  he  found,  by  eliminating  as  far  as  possible  all  variables 
other  than  the  one  under  investigation,  that  the  specific  gravity  varied 
materially  with  the  season,  as  is  shown  in  Table  7." 

o  Russian  Forests,  Vol.  II,  pt.  2,  p.  4,  Th.  K.  Arnold,  St  Petersburg,  1899. 
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Table  7. — Percentage  of  moisture  contained  in  loood  cut  at  different  times  of 

the  year. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

Nov. 

Heavy  hardwoods 

41 
53 
60 

38 
58 
68 

36 
51 

59 

36 
49 
54 

39 

47 
60 

35 
47 
60 

,39 
50 
60 

38 
47 
58 

34 

Light  hardwoods             .  . 

45 

Coniferous  woods 

58 

Average  of  all 

51 

51 

49 

49 

49 

49 

50 

48 

48 

SHRINKAGE. 

The  water  in  green  wood  is  contained  in  the  cell  cavities,  in  inter- 
cellular spaces,  and  in  the  cell  walls.  When  green  wood  is  exposed 
to  the  air,  the  water  it  contains  begins  to  evaporate.  The  amount 
and  rapidity  of  evaporation  depend  upon  the  length  of  time  the 
timber  is  exposed,  the  amount  of  water  in  the  wood,  and  the  heat  and 
dryness  of  the  surrounding  air.  By  far  the  greater  part  of  the  water 
evaporated  during  air  seasoning  is  that  from  the  cell  cavities  and 
intercellular  spaces.  Since  the  water  contained  in  the  cell  walls  is 
not  greatly  reduced,  the  shrinkage  during  air  seasoning  is  very  little. 
As  soon,  however,  as  wood  begins  to  lose  water  from  its  cell  walls, 
shrinkage  commences,  and  continues  as  long  as  the  amount  of  such 
water  is  reduced. 

Shrinkage  in  wood  may  be  distinguished  as  longitudinal,  radial, 
and  tangential.  Longitudinal  shrinkage  (in  the  direction  of  the 
length  of  the  fibers)  is  practically  inappreciable;  radial  shrinkage 
(in  the  direction  of  the  radius)  is  from  4  to  6  per  cent;  and  tangential 
shrinkage  (in  the  direction  of  the  circumference)  is  about  double 
the  radial.  In  round  timbers,  such  as  telephone  poles,  shrinkage  can 
best  be  determined  by  measuring  the  circumference. 

From  thousands  of  measurements  made  on  telephone  poles  during 
this  experiment,  it  was  found  that  shrinkage  was  so  slight  as  to  be 
almost  negligible. 

Table  8  gives  the  circumference  at  the  6-foot  and  30-foot  points 
for  all  the  chestnut  poles,  and  also  the  per  cent  of  shrinkage  at  the 
end  of  twelve  months.  From  this  table  it  is  evident  that  the  maxi- 
mum shrinkage  was  less  than  1  per  cent,  and  that  the  average  was 
but  about  0.5  per  cent  for  the  butt  and  0.6  per  cent  for  the  top. 
Table  8. — Shrinkage  of  chestnut  poles. 


Circumference 
class. 

When  green. 

After  1 
month. 

After  3 
months. 

After  6 
months. 

After  12 
months. 

After  12 
months. 

Butt. 

Top. 

Butt. 

Top. 

Butt. 

Top. 

Butt. 

Top. 

Butt. 

Top. 

Butt. 

Top. 

Inches. 
36 

Indies. 
36.05 
36.99 
37.92 
38.85 
40.31 
41.13 

Inches. 
26.81 
26.84 
27.39 
28.58 
30.28 
30.45 

Inches. 
36.01 
36.95 
37.90 
38.81 
40.31 
4L11 

Inches. 
26.77 
26.81 
27.36 
28.53 
30.28 
30.45 

Inches. 
35.95 
36.89 
37.82 
38.69 
40.31 
41.06 

Inches. 

26.72 
26.75 
27.31 
28.43 
30.28 
30.42 

Inches. 
35.90 
36.83 
37.75 
38.60 
40.25 
41.06 

Inches. 
26.68 
26.70 
27.  28 
28.38 
30.21 
30.39 

Inches. 

35.87 
36.79 
37.73 
38.58 
40.13 
41.00 

Inches. 
26.67 
26.66 
27.22 
28.32 
30.19 
30.33 

Perct. 
0.50 
.54 
.50 
.69 
.69 
.31 

Per  ct. 
0.52 

37 

.67 

38 

.62 

39 

.9] 

40 

.63 

41  . 

.39 
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CHECKING. 

All  wood  when  undergoing  a  seasoning  process,  either  natural  (by 
air)  or  mechanical  (by  steam,  kiln-drying,  etc.),  checks  or  splits  more 
or  less.  This  is  due  to  the  uneven  drying  out  of  the  wood  and  the 
consequent  strains  exerted  in  opposite  directions  by  the  wood  fibers 
in  shrinking.  There  is  more  checking  in  the  wood  of  broadleaf  trees 
than  in  that  of  coniferous  trees,  more  in  sapwood  than  in  heartwood, 
and  more  in  summer  wood  than  in  spring  wood.  'Inasnmch  as  under 
normal  conditions  of  weather  water  evaporates  less  rapidly  during 
earl}''  seasoning  in  winter,^  wood  cut  in  autumn  and  early  winter  is 
considered  less  subject  to  checking  than  that  cut  in  spring  and  sum- 
mer. Rapid  seasoning,  except  after  wood  is  soaked  or  steamed, 
almost  invariably  results  in  more  or  less  serious  checking. 

The  worst  checking  during  seasoning  experiments  occurred  at  the 
Pisgah,  N.  C.,  station,  where  the  poles  were  cut  from  comparatively 
yoimg,  rapid-growing  trees.  The  trees  were  felled  with  axes  and  the 
chopping  w^as  carelessly  done,  so  that  in  many  cases  the  butts  and 
tops  were  somewhat  ragged  and  at  times  split.  During  seasoning, 
especially  in  summer,  many  of  these  poles  checked  and  split  badly  at 
the  butt  and  top,  and  in  some  cases  pieces  of  wood  of  a  width  of 
several  inches  and  of  a  depth  of  three  to  six  annual  rings  curled  up 
from  the  ends  of  the  poles  for  a  distance  of  several  feet.  Such 
pieces  or  slabs  separated  along  an  annual  ring  from  the  remainder 
of  the  pole,  the  point  of  separation  being  between  the  summer  wood 
of  one  year's  ring  and  the  spring  wood  of  the  next.  Had  these  poles 
been  more  carefully  chopped  or  sawed  the  checking  would  probably 
have  been  slight. 

PBACTICAL  ADVANTAGES   OF   WINTER   CUTTING. 

Winter  cutting  of  poles  has  long  been  the  general  rule,  since  condi- 
tions continue  to  make  it  the  best  and  cheapest  season  for  the  logger. 
Moreover,  sap  contains  fewer  nitrogenous  substances  in  winter  than  at 
other  seasons,  and  since  fungi  obtain  much  of  their  food  from  these 
substances  winter-cut  timber  is  least  liable  to  attack  from  this  source. 
Nor  does  the  harder  and  denser  wood  found  in  summer  and  early 
autumn  afford  fungi  as  good  a  chance  to  lodge  and  develop  as  the 
undeveloped  wood,  immediately  under  the  bark,  whkb  forms  in 
spring  and  early  summer.  Again,  winter-cut  poles  season  more  grad- 
ually, and  at  that  time  of  the  year  the  wood  fibers  shrink  more  uni- 
formly, and  checking  is  less  serious. 

Winter  at  the  experiment  stations  where  chestnut  was  cut  is  usii- 

^  The  experiments  on  white  cedar  poles  were  conducted  at  Wilmington,  N.  C, 
where  little  winter  weather  is  experienced.     This  accounts  for  the  relatively- 
greater  evaporation  of  water  from  poles  at  this  point  during  the  winter  months. 
[Cir.  103] 
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ally  cold,  with  more  or  less  snow,  while  summer  is  warm  and  com- 
paratively dry.  The  effect  of  such  a  climate  upon  the  seasoning  of 
poles  is  that  from  the  time  of  cutting  until  approximately  air  dry 
winter-cut  poles  lose  water  steadily ;  poles  cut  in  autumn  pass,  during 
winter,  through  a  period  of  comparatively  slow  seasoning,  while 
spring  and  summer  cut  poles  are  completely  stopped  in  their  season- 
ing during  cold  weather  and  frequently  even  absorb  moisture. 

Though  in  nearly  all  cases  winter-cut  wood  is  heavier  than  wood 
cut  at  other  seasons,  yet  after  six  or  eight  months'  seasoning  under 
ordinary  climatic  conditions  it  so  nearly  approaches  the  weight  of 
the  lightest  that  the  difference  in  shipping  weight  is  practically  negli- 
gible. 

In  short,  seasoning  does  not  in  itself,  at  least  under  the  conditions 
which  accompanied  these  experiments,  furnish  a  conclusive  argument 
for  cutting  in  any  one  season,  so  that  the  practical  considerations  in 
favor  of  winter  cutting  are  of  determining  importance. 

CONCLUSIONS. 

The  different  questions  which  the  experiments  should  answer  are 
given  on  page  6.  Below  is  given  a  summary  of  conclusions,  the  num- 
ber of  each  corresponding  to  that  of  the  question  which  it  answers. 

(1)  This,  the  main  question  involved  in  the  experiments,  is 
answered  in  Tables  1  to  6,  which  show  approximately  the  rate  at 
which  chestnut  and  cedar  poles  may  be  expected  to  season  under  simi- 
lar climatic  conditions. 

(2)  Winter-cut  wood  seasons  more  regularly  than  that  cut  at  other 
seasons,  but  does  not,  for  many  months,  at  least,  reach  as  low  weight 
as  spring-cut  wood  seasoned  equally  long. 

(3)  In  timber  of  approximately  the  same  age  and  growth  that 
cut  in  winter  will  have  the  greatest  specific  gravity,  and  that  cut  in 
autumn  the  least. 

(4)  The  shrinkage  of  round  timbers  in  air  seasoning  is  very  slight 
and  may  be  disregarded. 

(5)  If  poles  are  carefully  cut,  checking  during  air  seasoning  is 
comparatively  slight.  If  split  or  shaken  in  felling,  however,  serious 
checking  ma}^  result. 

(6)  From  the  standpoint  of  seasoning,  spring  and  winter  are  the 
best  times  for  cutting.  Other  considerations,  such  as  custom,  avail- 
ability of  labor,  and  susceptibility  to  decay,  make  winter  cutting  pref- 
erable. 

Approved : 

James  Wilson, 

Secretary  of  Agriculture, 
Washington,  D.  C,  May  9, 1907. 
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